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Abstract
Purpose of Review The article aims to systematize and dissem-
inate the main contributions of indigenous ancestral wisdom in
the agroecological production of food, especially in Latin
America. For this purpose, it is necessary to ask whether such
knowledge can be accepted by academia research groups and
international forums as a valid alternative that could contribute
to overcome the world's nutritional problems.
Recent Findings Although no new findings are being made,
the validity of ancestral knowledge and agroecology is recog-
nized by scientific research, and by international forums orga-
nized by agencies of the United Nations. These recommend
that governments should implement them in their policies of
development, and in the allocation of funds to support these
initiatives.
Summary Agroecology and ancestral knowledge are being
adopted by a growing number of organizations, indigenous
peoples and social groups in various parts of the world, as
development alternatives that respond to local needs and
worldviews. Its productive potential is progressively being
recognized at an international level as a model that contributes
to improve the condition of people regarding nutritional food.
Keywords Agriculture .Ancestralknowledge .Alternatives .
Coloniality
Introduction
In the report of 2015 titled "The State of Food Insecurity in the
World", the United Nations Food and Agriculture
Organization FAO stated that, "About 795 million people
worldwide do not have enough food to live a healthy and
active life. That is almost one out of nine people on earth”
and "Poor nutrition is the cause of almost half (45%) of deaths
in children under five—3.1 million children each year,” espe-
cially in developing countries [1]. This information reflects
one of the major criticisms of modernity, that despite its tech-
nological development it is far from overcoming the main
problems that humanity faces nowadays.
During the 1970s a group of scientists around the
world, supported by The Club of Rome and The
Massachusetts Institute of Technology, developed a
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mathematical model of the major trends of global con-
cern: accelerating industrialization, rapid population
growth, widespread malnutrition, depletion of nonrenew-
able resources, and a deteriorated environment, from a
space-time perspective. In Club of Rome’s report
“Limits to Growth”, the main conclusion was that “If
the present growth trends in world population, industrial-
ization, pollution, food production, and resource depletion
remains unchanged, the limits of growth on this planet
will be reached sometime within the next one hundred
years… It is possible to alter these growth trends and to
establish a condition of ecological and economic stability
that is sustainable far into the future” [2]. They urgently
called for immediate action to overcome the critical prob-
lems associated with global, social, economic and envi-
ronmental trends.
Ancestral indigenous knowledge and agroecological prac-
tices, which this paper addresses, constitute an important in-
tervention strategy that could help deal with some of the per-
sistent problems previously outlined.
Hegemonic Agricultural Modernization
In the early 1960s, several authors began to criticize the notion
of modernity, both from the perspective of the Critical Theory
[3] and the Colonial School [4, 5], considering that it deter-
mined the current multidimensional crisis, which involves:
economic, political, social, cultural and environmental factors.
These factors are also part of the growing poverty in the world,
food and energy crisis, increasing social conflicts, repression,
violation of human rights, militarization and war, and an en-
vironmental crisis that threatens the existence of the world and
humanity itself [6, 7].
Industrial modernization changed the forms of exploi-
tation of agricultural systems that became hegemonic after
World War II [8]. This includes the implementation of the
"green revolution", a new technological package that in-
troduced agro chemical inputs, genetic modification of
plants and animals, and agricultural machinery and equip-
ment as a strategy to fight hunger and to increase the
performance and the profitability of agriculture [9]. Even
though this approach increased the yield production, it
resulted in a multitude of negative effects: the loss of
biodiversity, land degradation, environmental pollution,
contamination of aquifers and food resources, destruction
of natural ecosystems, and serious impacts on human
health [10], along with the loss of traditional practices
carried out by many communities around the world.
According to Petersen, the modernization of agriculture
has modified the cultural basis of agriculture, transitioning
to agro-industrial processes [11], which changes the dy-
namics of agriculture at the international, regional and
local contexts, ignoring the uniqueness of ecosystems
and local cultures [12, 13].
Environmental Impacts
Agricultural modernization has also led to severe environmen-
tal impacts, due to indiscriminate use of chemicals that have
contaminated groundwater or surface water, the excessive use
of nutrients that led to eutrophication processes, and the loss
of organic material and soil micro biota that reduced soil fer-
tility. Other repercussions include high rates of fuel and water
consumption, nutrient leaching, deforestation due to the ex-
pansion of agricultural and livestock frontiers, and the loss of
biodiversity in natural ecosystems [14]. It has affected the
sustainability of agricultural production in many parts of the
world, especially in developing countries.
Health Impacts
Since their introduction after World War II, pesticides have
generated important agricultural benefits. Unfortunately, they
have shown to be toxic to different species, and have generat-
ed public health problems mainly in developing countries
[15]. The World Health Organization estimates between
500,000 and 1,500,000 acute poisonings, of which between
3000 and 28,000 deaths occur per year [16]. The International
Labour Organization recognizes that 2% of agricultural
workers in developing countries suffer from some type of
poisoning, from which approximately 10% are fatal [17].
Additionally, the auto-ingestion of pesticides has become
one of the main methods of suicide worldwide, estimated in
250,000 suicides by pesticides, a third of all suicides that
occur in the world [18].
Other adverse effects of pesticides on human health are
damages to the nervous system (e.g., Parkinson's disease),
as well as pulmonary, reproductive, endocrine and immune
system damage. Chronic toxicity results from the cumula-
tive effects associated with the development of chronic dis-
eases such as: leukemia, lymphomas, sarcomas, and other
cancers [19], diabetes, neurodegenerative disorders,
Parkinson's disease, Alzheimer's disease, amyotrophic later-
al sclerosis, congenital malformations, renal disease, and
autoimmune diseases such as lupus erythematosus, rheuma-
toid arthritis, and chronic fatigue syndrome [20–22]. Based
on their processes of active cell division, embryos, fetuses,
newborns, and children are the most sensitive to toxic
chemicals [23]. The addition of genetically modified organ-
isms resulted in genotoxicity defects, teratogenicity, and
cell damage [24].
There are reasons for concern regarding neurobehavioral
and endocrine disorders, such as thyroid, ovarian, prostate
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and testicular dysfunctions, obesity, type 2 diabetes, cognitive
deficits, changes in human behaviors, with irreversible dam-
ages that are not evident until much later in life [25–29]. There
is abundant information about the potential harmful effects of
various types of pesticides, from those that inhibit cholinester-
ase and induce acute nephrotoxicity [30] to those that affect
memory, recognition, behavior, and motor coordination [31].
Social Impacts
Agricultural modernization has followed the strategies of
macro industrial companies that seek hegemonic domination
[32, 33]. It has transformed the socio-cultural patterns of liv-
ing and the organization of labor in the countryside [34]. Food
began to be seen as a commodity that results in economic
profits rather than a means to provide a person’s nutritional
requirements [35]. This has affected food provisions and food
security in different countries in Latin America [36].
Agricultural modernization has tended to concentrate on
land ownership structure [37], favoring business development
with negative impacts on marginalized communities, leading
to their impoverishment, and the expulsion of families from
the farmland [12]. These structural problems are evident in
many ways, from the concentration of land and future markets
to monetary tightening policies, deregulation of trade laws,
privatization, and free trade [38], which aggravated overex-
ploitation and pollution of natural resources, conflicts, vio-
lence and death in the field. In the face of these challenges,
many indigenous and social groups have proposed alterna-
tives for this type of agricultural development.
The Construction of Alternatives
There has been a growing concern from indigenous groups,
social organizations, and academia around the world about the
social, health, and environmental impacts of the industrialized
agriculture, and the need to create alternative solutions.
Indigenous Proposals
The indigenous movements of the last three decades wish to
recover their cultures, wisdoms, and practices. Their starting
point is the need to strengthen paradigms based on community
principles (reciprocity and relationality) [39, 40] in the con-
struction of social relations as well as in the relationship with
nature [41]. This is exemplified in the agricultural production
in various ecological zones, which has allowed the communi-
ties to have access to a variety of food products [39].
One of the most important elements that indigenous move-
ments have highlighted is the need to incorporate the concept
of INTERCULTURALITY as a political, ethical, and episte-
mic process. This is in response to the hegemonic geopolitical
monoculture, so as to incorporate values, principles, knowl-
edge, and wisdom of the indigenous people, to build a unique
setting, and to represent an effort to achieve a cultural self-
identification [42].
Ancestral knowledge of agricultural production can be
found in the daily practices of the elderly peasants in the
Andean region. It is mostly transmitted from generation to
generation, and it is organized in small scale local agricultural
production. However, there are multiple published compila-
tions which refer to such practices in various regions of Latin
America [43–45].
In North America, similar discussions have taken place
around the concepts of traditional ecological knowledge, tribal
ecological knowledge, indigenous knowledge or even Native
science, understood as the knowledge or wisdom acquired by
indigenous and local people over centuries. These practices
and beliefs passed from generation to generation by cultural
transmission constitute the bases for natural resource manage-
ment, as a way to reestablish more intimate relations with the
natural world, that has been lost by modern society [46, 47].
Regaining the Indigenous Wisdom and Worldview
Enrique Cachiguango (one of the indigenous intellectuals in
Ecuador) refers to important concepts regarding the indige-
nous way of thinking [44]. In a personal talk, Cachiguango
states that “One of the most important philosophical principles
is that the world is a living thinking being (self-conscious),
with feelings and knowledge. The atom of matter, the water
molecule, animal and plant cells are all alive and intelligent.
That is why in the vocabulary of indigenous languages every-
thing is considered a living being” [48••].
Cachiguango talks about examples of the core ideas. For in-
stance, “the concept of Pachamama (Mother Earth) given to na-
ture by the Kichwa people reflects the importance they give to the
Earth and the environment. It was conceived as a large cosmic
female body (breast) where clusters, galaxies, systems, stars,
planets, mountains, wind (air), fire, earth, water, minerals, plants,
animals, and humans are part of the same cosmic body, therefore,
these beings are interdependent and interrelated. This explains the
deep respect, love, and care for nature of the indigenous commu-
nities, as well as the interconnectedness of humans to nature, to
the gods and to their ancestors” [48••].
The indigenous point of view rescues the notions of bal-
ance, harmony and plenitude, diversity of people (indigenous,
peasants, and rural women), cultures, environments, and live-
lihoods [49]. In Latin America, the practical foundation of an
ecologically based agriculture has its origin in the 1970s,
emerging as a counter-movement, as an alternative way to
contrast the policies of agricultural modernization [50]. It
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combines popular knowledge with various scientific disci-
plines [51, 52] through participatory research, with a multidi-
mensional perspective—economic, social, environmental,
cultural, political, and ethical [53]. Agroecology seeks to pro-
duce in the most organic way possible by adding bio fertil-
izers, crop rotation, multiple crops, permaculture, drip irriga-
tion, and biological pest control [54]. They recognize ecolog-
ical principles within the design and management of sustain-
able [55], socioeconomic, and cultural agroecosystems [56].
Their goal is to recover the people’s knowledge [57] in order
to improve the living conditions of the poorest people [58].
Agroecological production could be developed approximately
in a year, especially in those tropical region countries, which
are not affected by climatic seasons, providing diversity of
food at all times.
Most of the indigenous ancestral knowledge has been
transmitted from generation to generation, and quite often it
is not possible to identify written materials in this regard. Two
of the indigenous authors of this article have been able to
provide additional insights about this matter. As
Cachiguango explains “From the indigenous perspective, the
agricultural cycle requires knowledge of astronomy (move-
ments of the sun, moon, and stars), as well as the wisdom of
"reading" nature (i.e., behaviors of the surrounding natural
beings, known as natural meteorology, which is the basis of
Indian spirituality)”. Cachiguango also states that “beings
from the largest (macro) to the smallest (micro) are part of
the same organism, of all bodily and spiritual beings. This
resulted not only in a vision of the cosmos but also a cosmic
experience (living according to the rhythms of the cosmic
heartbeat), living and celebrating the life of the world and
venerating death as a change in the state of life. Indian rituals
are the mechanisms to create dialogue with various cosmic
beings who have the ability to unbalance (sicken) and rebal-
ance (heal) life on Mother Earth”.
“The agro-astronomical cycle reflects the indigenous un-
derstanding of the universe, which defines the four stages of
the organization of the Andean agricultural production, which
is also associated with the indigenous celebrations of solstices
and equinoxes (Fig. 1). “
Inidigenous Contributions
According to Hilario Morocho (the indigenous leader from La
Esperanza, Pichincha, Ecuador), "The majority of indigenous
communities on our planet have mainly subsisted on agricul-
ture in a natural way. Thanks to themwe can now enjoy a great
diversity of food.” In Latin America there has been a wide
development in the recovery of ancestral agricultural practices
among the indigenous peoples in the area of Chiapas, Mexico;
COINDI organization in Guatemala, COMSA group in
Honduras, Landless Workers movement in Brazil and several
Andean indigenous peoples of Peru, Bolivia, and Ecuador
[59]. The agroecological production of these groups provides
food for up to 60% of the people in large cities. From all of
these experiences, the organic producers of ASOPODAR in
Costa Rica constitute a model experience, to be studied and
replicated by other peasant communities”.
Many of these experiences were documented at the 49th
International Congress of Americanists, held in Quito-
Ecuador in 1997, which included a seminar on Andean
Cultures and Technologies, organized by the Institute for the
Study of Andean Culture and Technology (IECTA) [60].
Social Movements Proposals
The indigenous and agroecological thinking developed as part
of people’s struggles for identity, political recognition, land,
and natural resources. The agroecological movement has con-
tinued to develop since the 1960s in order to overcome many
of the problems generated by industrialized agriculture [61].
Several social groups have proposed a new method of the
development model called the Via Campesina, which includes
demands for land reform, changes in marketing policies, ac-
cess to credit, rural education, democratic access to water and
seeds, contextualized technical support, and increased politi-
cal participation of indigenous peoples, peasants, women, and
Fig. 1 “The agro-astronomical cycle reflects the indigenous
understanding of the universe, which defines the four stages of the
organization of the Andean agricultural production, which is also
associated with the indigenous celebrations of solstices and equinoxes:
Qoya Raymi (August-October) is a period of intimate connection with
the land, as a dialogue and a prayer;Kapaq Raymi (November-January)
is a gestation period of Mother Earth, when female forces of nature are at
their peak; Pawkar Raymi (February-April), is a period of mutual
nurturing of life: "nurture life and be nurtured by life, when Father sun
has "returned" from the South to help us ripen the fruits of the chakra. It
corresponds to the male equinox on March 21 (known in Kichwa as Hari
Kuri Ñan); Hatun Puncha / Inti Raymi (May-July) is harvest time, that
awakens the feeling of connection with nature” [44]. “In this cycle
Kawsayta Wiñachina or “nurturing life" takes place, which collects and
interprets the essence of the knowledge felt and known by indigenous
peoples of the Andes. It is a concept that local world views, spiritualties,
practices, and knowledge originate”
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rural youth, in order to attain food security and food sover-
eignty [62].
There has been a resurgence of a network of peasant orga-
nizations that are struggling to maintain their traditions and
community life surrounding smaller plots, including the re-
covery of native food seeds, medicinal plants, native plants,
and animal breeding, to enhance communities’ and families’
diet.
These networks of peasant organizations propose the de-
velopment of an agro-ecological production where ancestral
knowledge is combined with modern technologies to restore
soil fertility (microbial life), a rational use of water, agrofor-
estry, soil protection against erosion and desertification, and
the recovery of productive diversity [63]. Within a broader
social movement in the world, the concept of agroecology
developed as a strategy to achieve food sovereignty and to
defend their life and culture [64].
Agroecology in Latin America has always been linked to
agrarian movements and peasant social struggles [65, 66].
These movements have increasingly consolidated larger groups,
such as the Agroecological Movement of Latin America and the
Caribbean (MAELA), the Latin American Scientific Association
of Agroecology (SOCLA), the Brazilian Agroecology
Association (ABA), Via Campesina as an International Peasant
Movement, the Latin American Coordinator of Field
Organizations (CLOC) [67–71], and the International
Foundation for Organic Agriculture-IFOAM, with subsidiaries
in more than 100 countries [72].
Agroecology has significantly developed in Cuba, after the
fall of the Soviet Union, with the Peasant-to-Peasant process
(CAC) promoted by the National Association of Small
Producers (ANAP). This allowed local farmers to increase
the resilience of agroecological production systems against
hurricanes, droughts, floods, the recovery of previously de-
graded soils, and the production of healthy food for the sov-
ereignty and food security of the country [73]. In Africa, there
are also some important experiences in the development of
agroecology, which have contributed to reduce human dis-
eases, such as anemias [74], malaria [75], and HIV [76].
Within several developed countries, the articulated de-
velopment of agroecology concepts, which integrates tra-
ditional knowledge such as experiences and practices,
developed in rural communities over centuries. This has
led Veterinarians without Borders [77••] to raise the con-
cept of health, as a new vision of public health that
incorporates ecological principles in the relations be-
tween human beings and the biological world, oriented
to change the conditions that allow good health, from: a)
the material conditions of existence (water energy mat-
ter), b) biological dimensions (Biophysiological process-
es that affect animals, plants, microorganisms, and the
human species), c) cultural dimensions that signal how
people think, and build interpersonal, family, and
community relationships, and d) social dimensions,
which are expressed in terms of laws, social agreements,
conventions, and the organization of life that occurs out-
side individual control [78••, 79–81].
International Recognition
The progress of these alternative proposals toward simulta-
neous improvement of agricultural production, environmental
health, and human health [82] has reached international fo-
rums such as the symposium organized by United Nations
Food and Agricultural organization on Agroecology for
Food Security and Nutrition [82].
At the international level there have been important agree-
ments regarding the concepts of food security, defined as the
physical and economic access of all people to sufficient, safe,
and nutritious food to meet their dietary needs and food pref-
erences in order to achieve a healthy and active life. However,
this concept has been expanded into the one defined as food
sovereignty. It focuses mainly on the people’s need for food,
supporting sustainable livelihoods, reducing the distance be-
tween suppliers and consumers, placing control in the hands
of local food suppliers, the need to inhabit and share terri-
tories, rejecting the privatization of natural resources.
Among other example, we can include the construction of
traditional knowledge, using research to support and pass on
this knowledge to future generations, rejecting technologies
that undermine local food systems, and maximizing the con-
tributions of ecosystems, improving resilience, and rejecting
energy intensive, monocultural, industrialized, and destructive
production methods. This concept adds importance to cultural
practices which focused on small-scale agriculture, preferably
organic, mainly using the concepts of agro-ecology, perma-
culture, and agroforestry [83].
At the level of the United Nations system, the need to
redefine agricultural and food policies in the world, to expand
social protection systems in all countries, and to create a social
global protection fund at the international level has been ac-
knowledged [84].
The recognition of the role of indigenous peoples as pro-
tectors of natural resources, their ancestral knowledge, man-
agement of the natural environment, and the contribution of
these peoples to sustainable development, as well as to eco-
nomic, social, cultural, and physical well-being has been rec-
ognized by international norms, such as Convention 169 of
the International Labor Organization (ILO) [85, 86].
Conclusions and Recomendations
Indigenous groups in Latin America have raised, as one of
their claims, the need to develop a new social organization
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that comes from the people, in order to react to their culture,
wisdom, and worldview in defense of the Pachamama, as one
of the solutions for the current world food crisis. They seek to
restore harmonious relations between human beings and na-
ture, for instance, people living together peacefully, integrated
into a pleasant arrangement [87], under the principles of sol-
idarity, based on meeting the interests, objectives, standards,
and sympathies, that bind people together as one [88], and
complementarity when creating alternative agriculture, and
building dynamic and sustainable rural communities [89].
They are building an innovative and critical epistemology,
which comprehends the creation, structure, limits, justifica-
tion, and spreading of knowledge [90]. All this from historical
perspectives raised by and from the subaltern subjects, by their
current demands, as well as their expectations of the future, in
opposition to the dominant neoliberal paradigms [91].
Even though the potential of agroecology is important, the
access to natural resources, like soil and water, is highly rele-
vant, and closely associated with the political support in each
of the countries. It is important to generate a change in the
development paradigm, which should incorporate a stronger
goal to benefit the people in a sustainable ecological way.
Considering the situation of the current multidimensional cri-
sis in the world, the whole human society should learn from
the indigenous perspective which involves establishing a har-
monious relationship, based on solidarity and reciprocity,
among human beings, as well as with nature. The majority
of the current social, economic, and environmental problems
could be solved if the world followed those paradigms.
It is important to emphasize a statement in the recommen-
dation of the UN Special Rapporteur on the Right to Food,
Olivier De Schutter 2014: the eradication of hunger, malnutri-
tion, and the reduction of poverty are objectives to be achieved
by strengthening agroecology and small farmers, this in-
creases the resilience and sustainability of food systems in
the face of climate change. This has been recognized by the
scientific community in the International Assessment of
Agricultural Knowledge, Science and Technology for
Development, which recommended in 2014 that countries
should create state policies to support the adoption and
strengthening of agroecological practices [92••].
Acknowledgments The authors acknowledge that they have not re-
ceived any financial support for this article.
Compliance with Ethical Standards
Conflict of Interest José Suárez-Torres, José Ricardo Suárez-López,
Dolores López-Paredes, Hilario Morocho, Luis Enrique Cachiguango-
Cachiguango, and William Dellai declare that they have no conflict of
interest.
Human and Animal Rights and Informed Consent This article does
not contain any studies performed by any of the authors on human or
animal subjects.
References
Papers of particular interest, published recently, have been
highlighted as:
•• Of major importance
1. FAO, FIDA y PMA. El estado de la inseguridad alimentaria en el
mundo 2015. Cumplimiento de los objetivos internacionales para
2015 en relación con el hambre: balance de los desiguales
progresos. Roma: FAO; 2015.
2. Meadows D, Meadows D, Randers J, Behrens W. The limits to
growth. A report for the Clñub of Rome’s project on the predica-
ment for mankind. New York: Universe Books; 1972.
3. Horkheimer M. Teoría Crítica. Barcelona: Barral; 1971.
4. La QA. Colonialidad y modernidad-racionalidad. Bogotá: Mundo;
1992.
5. Escobar A.Mas allá del Tercer Mundo. Globalización y Diferencia.
Bogotá: Instituto Colombiano de Antropología e Historia; 2005.
6. Michel C, Huntington S, Watanuk J. The Crisis of Democracy: On
the Governability of Democracies. New York: University Press;
1975.
7. Ángeles A, Gámez E y A. Ivanova A. La crisis multidimensional y
la economía ecológica. Economía Informa; 2010. p. 365.
8. Mazoyer M, Roudart L. História das agriculturas no mundo: do
neolitico à crise comtemporânea. São Paulo: UNESP; Brasilia,
DF: NEAD; 2010. p. 568.
9. Venturini RB, Ugón FQA. Agricultura agroecológica - orgánica en
el Uruguay. Principales conceptos, situación actual y desafíos.
Uruguay; 2007.
10. Caporal FR, d. Azevedo EO (Orgs.). Princípios e Perspectivas da
Agroecologia. Paraná: Instituto Federal de Educação, Ciência e
Tecnologia do Paraná - Educação a Distância; 2011.
11. Vitule ML. Agricultura e Globalização, Campinas; 1996.
12. Petersen P. Agroecologia e a superação do paradigma da
modernização. de Agroecologia: práticas, mercados e políticas para
uma nova agricultura. Curitiba, Kairós; 2013. p. 393.
13. Corrêa RL Interações Espaciais, de Explorações geográficas:
percursos no fim do século. Rio de Janeiro: Bertrand Brasil; 1997.
14. Altieri M, Nicholls CI. Agroecología: Teoria y práctica para una
agricultura sustentable. México: PNUMA; 2000.
15. García JE Intoxicaciones agudas con plaguicidas: costos humanos y
económicos. Revista Panamericana de Salud Publica. 1998;4(6).
16. Organización Mundial de la Salud, Consecuencias sanitarias del
empleo de plaguicidas en la agricultura, Ginebra: OMS; 1992.
17. Oficina Internacional del Trabajo, Programa de Actividades
Sectoriales, Los asalariados agrícolas: condiciones de empleo y
de trabajo, Ginebra: TMAWW; 1996.
18. Gunnell D, Eddleston M, Phillips MR, Konradse F. The global
distribution of fatal pesticide self-poisoning: systematic review.
BMC Public Health. 2007;7(1):35.
19. Mnif W, Hassine AIH. y et al. Effect of endocrine disruptor pesti-
cides: a review. Int J Environ Res Public Health. 2011;8(6):2265–
303.
20. Bolognesi C, Merlo F. Pesticides: human health effects. Encycl
Environ Health. 2011;438–453.
21. Carneiro FF (Org.) Dossiê ABRASCO: um alerta sobre os impactos
dos agrotóxicos na saúde. Rio de Janeiro: EPSJV; São Paulo:
Expressão Popular; 2015.
Curr Envir Health Rpt
Author's personal copy
22. Mostafalou S, AbdollahiM. Pesticides and human chronic diseases:
evidences, mechanisms, and perspectives. Toxicol Appl Pharmacol.
2013;268(2):157–77.
23. Horrigan L, Lawrence RS, Walker P. How sustainable agriculture
can address the environmental and human health harms of industrial
agriculture. Environl Health Persp. 2002;110(5):445–56.
24. Benítez S. Plaguicidas y efectos sobre la salud humana: un estado
del arte. Trab Ambient. 2012;1:1–97.
25. Lopez S, Aiassa D, et al. Pesticides used in South American GMO-
based agriculture: a review of their effects on humans and animal
models. Advances in Molec Toxicol. 2012;6:41–75.
26. Bergman A, Heindel JEA. State of science of endocrine disrupting
chemicals, Geneve: Inter-Organization Programme for the Sound
Management of Chemicals; 2012.
27. Hugh P. The Trading and Use of Agrochemicals. In Sustainable
Food Production Includes Human and Environmental Health.
Issues in Agroecology–Present Status and Future Prospectus.
2014;vol. 3.
28. Zhang J, Zhang JEA. Endocrine-disrupting effects of pesticides
through interference with human glucocorticoid receptor. Environ
Sci Technol. 2016;50:435–43.
29. Liu Y, Liu FA. Protecting the environment and public health from
pesticides. Environ Sci Technol. 2012;46:5658–9.
30. Halden R. Introduction to Contaminants of Emerging Concern in
the Environment: Ecological and Human Health Considerations. de
ACS Symposium Series; 2010.
31. Aaron C. Organophosphates and carbamates. de Haddad and
Winchester’s Clinical Management of Poisoning and Drug
Overdose. Philadelphia: Elsevier; 2007.
32. Abou-Donia M. Organophosphorus ester-induced chronic neuro-
toxicity,». Arch Environ Health. 2003;58(8):484–97.
33. Floriani D. Conhecimento, meio ambiente e globalização. Curitiba:
Juruá; 2004. p. 174.
34. Santos M. Por uma outra globalização: do pensamento único à
ciência universal, 6 ed. Rio de Janeiro - São Paulo: Editora
Record; 2001.
35. Ianni O A era do globalismo, 4 ed., Rio de Janeiro: Civilização
Brasileira; 1999. p. 256.
36. Mead M. The changing significant of food. In: Counijam C, editor.
Food and culture. Londres: Routledge; 1997. p. 15.
37. Kay C. El desarrollo excluyente y desigual en la América Latina
rural. Nueva Sociedad. 1995;137:62.
38. Chonchol J. Sistemas agrários en América Latina: de la etapa
prehispánica a la modernización conservadora. México: Fondo de
Cultura Económica; 1994. p. 445.
39. Giarracca N. Movimientos sociales y protestas en los mundos
rurales latinoamericanos: nuevos escenarios y nuevos enfoques.
Sociologias. 4(8):246-274.
40. Wachtel N. Los Vencidos: Los Indios del Perú frente a la conquista
Española (1530–1570). Madrid: Editorial Alianza; 1976.
41. Yanez J. Yanantin, La Filosofia dialogica intercultural del
Manuscrito de Huarochir. Quito: Abya-Yala; 2002.
42. Wasi UIA. Aprender en la Sabiduría y el Buen Vivi. Quito:
Imprenta Mariscal; 2004.
43. Walsh C. Interculturalidad Crítica y Pedagogía de-colonial,» de
Diversidad, Interculturalidad y construcción de ciudad. Bogotá:
Universidad Pedagógica Nacional; 2008. p. 55–6.
44. Suquilanda M. Producción Orgánica de Cultivos Andinos. Quito:
Grafica Publiasesores; 2011.
45. Rivera JR, Hensel J. Manual Práctico de Agricultura Orgánica y
Panes de Piedra, Cali. Impresora Feriva SA: Colombia; 2009.
46. Suquilanda M. Producción Orgánica de Cultivos Andinos. Quito-
Ecuador: Publiasesores, Ed; 2011.
47. Cachiguango LE. Yakumama: La crianza de la vida – La música
ritual del hatun puncha inti raymi en Kotama, Otavalo, -Quito:
Ministerio de Cultura del Ecuador, 2010.
48.•• Kremen C, Iles A, Bacon C. Diversified farming systems: an agro-
ecological, systems-based alternative to modern industrial agricul-
ture. Ecol Soc. 2014;17(4):44. A good systematic review of
agroecology.
49. Branderburg A.Movimento Agroecológico: trajetória, contradições
e perspectivas. Desenvolvimento e Meio Ambiente. 2002;6:11–28.
50. Caporal FR (Org), Costabeber JA, Paulus G. Agroecologia: uma
ciência do campo da complexidade. Brasília; 2009. p. 111.
51. Caporal FR, Costabeber JA. Agroecologia: enfoque ciêntifico e
extratégico. Agroecologia e Desenvolvimento Rural Sustentável.
2002;3(2).
52. Caporal F, Costabeber J, PaulusG. Agroecologia:Matriz disciplinar
ou novo paradigma para o desenvolvimento rural sustentável.
Brasília (DF); 2006.
53. Wezel A, CasagrandeM, et al. Agroecological practices for sustain-
able agriculture. A review. Agron Sustain Develop. 2014;34(1):1–
20.
54. Gliessmann SR. Agroecologia: processos ecológicos em agricultura
sustentável. 4th ed. Porto Alegre: Universidade/UFRGS; 2009.
55. Altieri MA. Agroecologia: a dinamica produtiva da agricultura
sustentável. 4th ed. Editora da UFRGS: Porto Alegre; 2004.
56. Cabrero F. Hacia un diálogo de saberes para el buen vivir y el
ejercicio de los derechos culturales, vol. 1. Quito-Ecuador:
Flacson Sede-Ecuador; 2013.
57. Holt GE. Campesino a campesino: Voces de Latinoamérica
Movimiento Campesino para la Agricultura Sustentable.
Managua: SIMAS; 2008.
58. Comunidad Andina. Agricultura Familiar Agroecológica
Campesina en la Comunidad Andina: Una opcion para mejorar la
seguridad alimentaria y conservar la biodiversidad. Peru; 2011.
59. Kessel J, Larrain H. Manos sabias para cuidar la vida. Tecnología
Andina. de Simposio No. 49 Congreso Internacional de
Americanistas. Quito, Ediciones Abya Yala; 1997. pp. 5–410.
60. Dumont B, Fortun-Lamothe L, Jouven M, Thomas MTM.
Prospects from agroecology and industrial ecology for animal pro-
duction in the 21st century. Animal. 2013;7(6):1028–43.
61. Rosset P. La reforma agraria, la tierra y el teritorio: evolución del
pensamiento de La Viía Campesina. Mundo Agrario. 2016;17(35):
1–21.
62. Gordillo G, Obed JM. Food Security and Sovereignty (Base
Document for discussion). Rome: FAO; 2013.
63. Morocho H. Agua, suelo y Semilla tres elementos vitales para
mantener el Buen Vivir/Vivir Bien, de los campesinos del norte
de Pichincha, garantizando alimentos nutritivos del campo a la
ciudad. 2016.
64. Mendez V, Bacon C, Cohen R. Agroecology as a transdisciplinary,
participatory, and action-oriented approach. Agroecol Sustain Food
Syst. 2013;37(1):3–18.
65. Holt-Giménez E, Altieri M. La Agroecología “Lite”: Cooptación y
Resistencia en los Países del Norte. 18 Octubre 2016. [En línea].
Available: https://foodfirst.org/la-agroecologia-lite-cooptacion-y-
resistencia-en-los-paises-del-norte/. [Último acceso: 06 Enero
2017].
66. FernandezM,Goodall K, RichardsM,MendezVE.Agroecología y
Movimientos Agroalimentarios Alternativos en los Estados
Unidos: Hacia un Sistema Agroalimentario Sostenible.
Agroecología. 2013;8:81–8.
67. Movimiento Agroecológico de America Latina y el Caribe.
Soberanía Alimentaria Biodiversidad Mercados Locales. 23 Junio
2010. [En línea]. Available: https://maelac.wordpress.com/.
[Último acceso: 07 Enero 2017].
68. Sociedad Latino Americana de Agroecología. Sociedad Latino
Americana de Agroecología, SOCLA. [En línea]. Available:
https://www.socla.co/. [Último acceso: 06 Enero 2017].
Curr Envir Health Rpt
Author's personal copy
69. Associação Brasileira de Agroecologia. Associação Brasileira de
Agroecologia. [En línea]. Available: http://aba-agroecologia.org.
br/wordpress/. [Último acceso: 06 Enero 2017].
70. La Via Campesina Movimiento Campesino Internacional. La Via
Campesina Movimiento Campesino Internacional. [En línea].
Available: https://viacampesina.org/es/. [Último acceso: 07 Enero
2017].
71. Coodinadoria Latino Americana de Organizacion del Campo.
Coodinadoria Latino Americana de Organizacion del Campo. [En
línea]. Available: http://www.cloc-viacampesina.net/. [Último
acceso: 07 Enero 2017].
72. International Fereration of Organic Agriculture. International
Fereration of Organic Agriculture. [En línea]. Available: https://
www.ifoam.bio/. [Último acceso: 06 Enero 2017].
73. Rosset P, Sosa B, Jaime A, Lozano D. The Campesino-to-
Campesino agroecology movement of ANAP in Cuba: social pro-
cess methodology in the construction of sustainable peasant agri-
culture and food sovereignty. J Peasant Stud. 2011;38(1):161–91.
74. Roba K, O'Connor T. Seasonal variation in nutritional status and
anemia among lactating mothers in two agro-ecological zones of
rural Ethiopia: a longitudinal study. Nutrition. 2015;31(10):1213–8.
75. Wielgosz B, Kato E, Ringler C. Agro-ecology, household econom-
ics and malaria in Uganda: empirical correlations between agricul-
tural and health outcomes. Malar J. 2014;13(251):2–11.
76. Nyantakyi-Frimpong H, Mambulu F, et al. Agroecology and sus-
tainable food systems: Participatory research to improve food secu-
rity among HIV-affected households in northern Malawi. Soc Sci
Med. 2016;164:89–99.
77.•• Veterenaries Sans Frontiers. Agroecology and one health. Position
Paper, 2014;3:1–5, 2014. A good integrated approach to the in-
tegration of social and environmental perspectives into public
health.
78.•• Rayner G, Lang T. Ecological public health: the 21st century’s big
idea?,» Br Med J; 2012. A sound recommendation to what
should be the new perspective of public health in the new
century.
79. Restrepo J. El ABC de la agricultura orgánica y harina de rocas,
Managua: SIMAS; 2007.
80. Dixon J. The public health contribution to the discursive struggles
surrounding food security and food sovereignty. Dialogue Hum
Geograph. 2014;4(2):200–5.
81. Azevedo E, Pelicioni M. Agroecology and health promotion in
Brazil. Rev Panam Salud Publica. 2012;31(4):290–5.
82. Akorta I, Albizu I, et al. Climbing a ladder: a step-by-step approach
to understanding the concept of agroecosystem health. Rev Environ
Health. 2004;19(2):141–59.
83. Miller M. Agroecology for Health and Nutrition. Food Tank. 2014.
84. Schutter O, Sepulveda M. Underwriting the poor. A Global Fund
for Social Protection. United Nations Debriefing Note 07; 2012. pp.
1–5.
85. Organizacion Intenacional del Trabajo. C169 - Convenio sobre
pueblos indígenas y tribales. 1989.
86. Leff E. Agroecologia e saber ambiental. Agroecole Desenv Rur
Sustent. 2001. p. 16.
87. Harper Collins Publishers Limited, « Collins Dictionary,» [En
línea]. Available: https://www.collinsdictionary.com/dictionary/
english . [Último acceso: 18 March 2017].
88. Wikipedia The Free Enciclopedia, [En línea]. Available: https://en.
wikipedia.org. [Último acceso: 18 Marcch 2017].
89. Gusmán ES, Woodgate G. Agroecologia: Fundamentos del
Pensamiento Social Agrario y Teoria Sociológica. Agroecologia.
2013;8(2):27–34.
90. Center for the Study of Language and Information, Stanford
University. Stanford Encyclopedia of Philosophy. [En línea].
Available:https://plato.stanford.edu. [Último acceso: 18
March 2017].
91. Gallegos Elias C. Epistemología crítica. Ponencia central.
Epistemologia de las ciencias sociales. 2012;26(59).
92.•• Schutter OD. Report of the Special Rapporteur on the right to food,
Olivier De Schutter, United Nations - General Assembly; 2014.
This article provides a sound acknowledgement and recom-
mendation for agroecology as an international strategy.
Curr Envir Health Rpt
Author's personal copy
